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mm-m a) wktm^-^-^^m-t^m^ 
jswfca^L**«e»iaifciiie«6flnu b) gpga) t 

*Ufca^*S:?&SPU c) «Bb draw 
■t £ 3 h T*£ 15 $ ■£fe»£4McHg3Hfc &*&trt -5 i £ 

»JfcS-fe d) Jgpgc) Tfg«l4:i/t£&fe^BHt*-* 
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H#fFlf#©fSB] 

lfr&lO nm-e&y, 3&UHb£#*fcttS8fi 

0" /d^^iftfBgTil5gLT4 0 Oj^e> 7 0 0 nm 

[ft 2 ] m$jg i i^maym-m- j fimtrmt 

vOwgfifcJBtfr?* * im 2 o S*% ft v ^ 10 
3 ] flfc$g 1 ffi*©«f?5R-*V iMftitrSMb 

b) «»a) T?£l5fc»£ft«:?&l3IU 

syift&aKfiu fire) ±3gsgfeft&— tsaareift 
raw»S4 ] mmm^ 1 a*e> 1 omis&w kd * 

& 1 MRJt^-rsT^n-;!/^ L < &&3f&fct 30 

feet, ±1 af ffiSK&&SL 1 ia«® ^- ; wmzmt 

lb?- # > ^JiIEaK y -7- * fci^ft^o t v ^jfefc 

[000 1] ^^Wtt^-^iMBffi (nanodispe 
r s e) =mt^*y. *ft©»8fi^fcJ:tf**l©tt 

[0002] -i-j-m^zmt^^y 

( r^-y T i O2J ) lifcH-iM Xtf 1 1 0 0 n 
rru ^KSfCti 1 frh 1 OnmODW^k 7^9 — tf;fc«fc 
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*&#t5#ti9gffi©r3fcfb^* 

- {BBSS, -pytfrv*?. S/'Ja^flfflBfeJiaf^y* 

- 75>;M#fF!!2 6 8 2 3 6 9-&lC|aaStVT 
V ^ J: {C S/ y 3>feJ:[)77^f v # ©Mr^P&lS < 

- (4) £#f£iK U vHB©£#&Bfc&*-5 e » ; 

- WttfPCT-WO 9 3/2 0 5 6 QfcifKflB&E 
ZftT^Zta%ffiMte%$®± , !g>W& (dye sola 
r cells) %3mmtW£ UT, 

- |lt*ffiS:fflV^aSB§3nSSi02i:-*|JC. # 

[0 0 0 3] LfrLJfetfb, ^©ioftTiC^y^ 

t;Ti 02&®ssiST98i-rsr fc&BTiifci-sft 

«$Kr£iSjWfcl & *iT v \fc ^ ZL £ e>, ■ 3®fc® £: 3 -3 * £ 

[0 0 0 4] -^-y fit7-S:-&ia't-6JC«%ffi&fc**6ldLh 
fir (superordinate) ^CDl/;b/^7?ffi 

[0005] ^®v;b/^>*si±, «k yt*v*jfti*T?* 
57;vn-;i/4:iU7;i/3-;i/i?fes. zL^i-jft^iS 

(DX&lt. &%£.Hto*W§fo (educts) ©n^ 

[0006] tt-ir-f 3Rfb# 

T i (OR)4+2H 2 0->T i O2+ 4 ROH 

{c^o -T J rMit^- $ >-&j*Tffe3i^ J§ v Mbtvs J; e» iz 

ftoTSTV\-g) (MxtSJ. Livage, Mat. Sci. Forum 1 
52-153(1994), 43-54 ; J. L. Lookfc.fctK;. F. Zukosk 
i, J. Am. Ceram. Soc. 75(1992), 1587-1595 ; WO 93/0 
5875#JM). 



3 

Wm-fi&fD l ooMWtf&Sfc 5 xv;i/i/ h > (3. ft 
ISteT^M XjWMR3ft4§S ' 'fc &«Bfc1- S) e> 
^^T'fe-S PapoutsifiS, Langrauir 10(199 

4), 1684-1689#jD„ 

■f-J T i 02*»BSi _ * N -/;b/-9'-n/iSJtST?fflv^nsJ6 

T***4cj&e>i*^aj. ^j/cdt^^mmk [Ti 
(or) 4 , zzx\ 7)i*)iymRiz$mmttmn 

[0 0 07] 3gtC, ^nxv^aVtfnffi^fl&l 

6>aasi/i*isiiR**M6< & y ao#/«a^#fiB?stEffl 

©*S-h%**#*1-£ D S 3. i: T- z. ft©# < £#kft"f 

[0 0 0 8] JKK^&^&v^e^/^^Seft^ 20 
flB£SI^£ft(S. Acostafffi, Better-Ceramics through C 
hemistry VI(l994), 43-54), 

[0009] jg«a&rmfb:P# ^fiff-fclSfrrsai© 
pCD^StCli, l**5CVR (chemical v 
apour reaction) (ik^^MJxIfc) 

ifi&tito, zzn& a3SL#s&*fb^w (-iiKcTVb 
jss-Brsit&ai^-rsfijs^y. 3.fttt«*.tf#Bi 30 

fifflF$4 8 4 2 8 3 2 -!§•£<}: £>'3-a y /tffaffflBI 
£«2 14 3 0 8^fc£K3B5*3*VClr*5. i©.fc 

[0010] matt CKWM^y/hs^ (sub-pi 

gment a r y) ) ^ft^^ >©^dl^^StT' 

4©iB*£# ^®#fFmJl^P^2 2 0 5 2 8 8 
•») , «B*ft#^^*/i^l4S©SB6 40 
WBffflS$»8i»4 4 4 7 9 8f, a-n v /tRfffll 
4*BHSI4 9 9 8 63^), Mtftca^LTSHMftSrliS* 

* L T £ v ^ t=.rmt^- 9 yMmoffi-z o 

fitlfti (m-ny/VmWB0iSm2 6 1 5 60f, 
#HW8Eg2 4 4 8 6 8 3-9-) ©Wfft^ VOb/ 

[0011] £ fc, Ti.Cl 4©2^^£#SR*ff : T 
£T ± J - 7+ # - -eas <k iw- y - JVi-Mm C & 3 1 50 
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fe:£jtfc^2£(n?&£(H. ChengflS Chem. Mater. 7(199 

5), 663-671). UfrLfctf^ jgaii:sns«Bi*«aB« 

3©<fce>&#&Tis3iiWcjij8^fg?ma 

£»S3, fcj^£Sj^frWSf^"e&5. 
[0 0 12] fot, *»W©BWl±. S»!B*:V;i/«:£ 

y ^mzmt^ * y *w&tz> ztt *ft© 

$?*U>#tt GWfrS «fc 1*389114) &**oT^fcttft 

[0013] *&mi$. MM'bftW. (ultracen 
tifuge) TMSLT8^^X##©^«#1 

i onmffe'j, #»bi^£few»©i3ffiT*"i- 
%<D7k/mmmx- io/i mommz^^x iso° / 

d^fsr^WKfi (geometry) T'S!i^LT4 0 0 
jbM?> 7 0 0 n m<D&mX"P%i < il =fo 9 9 %©^®^$:^: 

[ooi4] ^8«ic(j£-5rglMt^-*>»*, Ti 
O 2 $:a^{CLT0. 1^5 011% ^tc«5^ 
f>30 fi*%©*©, 1 WHO, 7 JU $ - 9 

A, ^r>f^ i/Vl/nx^A, gg, vWi/'JA. MIS, 
-fe U 9 % U < lig|©^f tm TWRfb** L < tt**SMb 

[0 0 15] ^Wtctt-iSffW-y 

4MtWtr»fb^* > & 'Jimf&RlM. (sol-form 
ing amount) f»4]WS|2 0lI%S;i8^ 
V^T'-g-^L^LT^l^^M^ f o r m i 

n g medium) Sr-^-rS3SWft3»fb^* >V 

7K . 1 frf-Ztz »J tCj^M^-?: 1 & 1 0ffl««tOft K 

□ =Jri/;bS5:^<i; : bi^-r^T;i/n-;K 

[0 0 16] *»Wli3gOfs^tc(l£-5*iHF^y4M(k 

a) Sffiftfcaa^-*— ^S:-&5&^**S?fiS:T;k*UjEfS 
I (alkaline-reacting liqui 

a) izmuxzoimmtisX&v&u-^tfm&x (a 

c i d i c a 1 1 y) fflKLTUBMfc^^XO^^Sr?- 
^•tSlS!lJ[i:r;i/*US*B»S:-f ©*S»t LT^CSyS 

* xnuxmjmizm& u<fc«« ^^Kciwi^t)D u, 

b) ©Pi a) ^Cfe^-^I&^SPU 

c) ISPgb) T-t©J:-5»C?&*II"t&-fc^l5S'ttfetfi 

d) ®pgc) x-^tLx^f-zzmt^^yi-^^ 



. (4) 

5 

[0017] &m e ) -em fz-wms* voi/7«8«« 
it^zy^j^nz. tmizit. zombie i&¥- 

^fcyicaaRIRT-S: lfr<o l 0M£J:t>*t: FD#i/;PS 

[0018] ^wmzfeo^JimwLT i o 2 }±> m< 
^3^tc*t, HP-feef^^Sfe io 

So 

[0 0 19] #^Wcfi£?#&T*£b£iim?£ CIS® 
d) ®^c] ii^69feit>'/*fe«*TOtc^rta|pr 

[0 0 2 0] jfflttft: 0BSa^-*-;wo8SBS») £bT 
A £ «fc tf7 u i£-mm S *i,T ^ T *k ^©7^ 
SRttlc^S8BcSa^IIBT&*. bT 
S#mJWR (b 1 ack 1 i quo r) fc^SE"! 

[0021] L,#bfc#e>, *«wtc«e-5SfiBi*ffiii, 

a) Z^Wb^*>*«fctfTiOz*fl3*. ma.ii*frh 

^4f^4f>BfcftiTS:iffifi*®H2S04lCjS*p 

b) T^U^E*^^*^^®*^®* (3 

c) ^vm^mm^mm^ 21 6 i2 2^ciB4 

StlTV^SJ:^»CTiCl4S:jfi3BSfflH2S04i:fijS 

31tTT i O S04t HC 1 
[0 0 2 2] ^|§^^o^®*^5t^M 

[0 0 2 3] jS^KZ^fTHTffiJWftf^SiitfiW-SaW 
C^*>&TiO2fcLTtWbT*«»c:W:l0 0***> 50 
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2 6 0, #(C#^{Ctel 7 0A>e>2 3 0 g/L-£^3it 
S. H 2 S04^1=&;i/©TiOS0 4 Sfe 

yiafaijctto. 3^e>4. o, ^ic^fssc&o. 5**e> 

l. s^MrLfc-SJ^icf &. 

[0024] S7;i/A U fif&Ste LT, SSWCfcSu Tfcgft 
^bT£fdSM£bT^hy?A, AUC? 

i*i&ttco2&»u<«*i-*ii:* x e>&*y 
y, itiS:M^T**S5fflffifi*J:y^<S*W^*. 

[0025] 3<a*iWbf - h y a©*&, 09*.fc&W» 

iti-bvv&jmx-iz&aga-) <Dmzm&z> weft 
ur-f b^aawsCTjE-r * Ji^^a-ts «fc 

O ICfWbfcJtefc ttfttffc & \> T i o 2 ©«& 

4mk^Mfr*iffl&JM&^ (itCFe SO4) © 
?l9ISreie^'UT V \*86ftfflJi3lS*: § I ^fc*. BP'S H 2 S 
C^fcTiOSCUfcLTHS^bT^SSfSI (3©££§" 
tt, Jtcfc&flUfe. H 2 S0 4 £.l,T##1-£) ©^tf-fcS; 

[0 0 2 6] TBB©2o©£jS 
H 2 S O4+ 2 N a O H-»N a 2 S O4+ 2 H 2 0 
T i OSO4+2N aOH-^T i 0 2 +N a 2 S0 4 +H 2 
O 

jcHLT-fb^JM*W»c^Ja , tS*K*S«t "5 K#lWb-*- 
hUtfA©*«:HKU 331?tt, £©*j&*-s*s:, 

2 JiTRC&S «fc e> (C^f s= 

[0 0 2 7] ZL0)7^ti- b 'J ^A&, jjaBCfct, N a 
OH^^lCli^j5j!)Mb 1 Ofi*%ffl«KT?AoTV\*> 

[0028] tfum?- * -jwm$m t.tf#assfi&*& 

^- h 'J 9ASr«fiJtC#»tlA*iT»&6 O^^lOOiCfC 
[0 0 2 9] @FBa) KlSWSiEJSli. ^ICtttfc, 

i©2a<z>sjS#%ra^caanbT 6 0*^6 1 0 o-cc^ 

[0 0 3 0] mpga) iKUcJdu «b<aH¥L«;^ 

e,60j5(»e>ioo icoDaamis&t^ST**. 

[003 1] i®S«B*©pH*«r-«/5!jy*6HS:ai»b 
(#aKCli5#JS*rt) . 

[0 0 3 2] ^Pga) ®«®a^*S:»38K:i*A^bT 

6 o Tc«T©JSLKfc-r/<sT* y > * bT -^©^ftS 
tc ^©?§are 3 0 ^ & 2 ^rw bx % <fc v ^ 

[0 0 3 3] ^(Dffigkt UT^USS^Ii^ioT 
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(»ofel/^T**) = ^©cfco&M-^S:, Ti 

rolysis nuclei) t bT JgV^S. 3ti5> 
% iSBJ & vOb b T fS V ^ £ © l*SWJ T * V \> 
[0 0 3 4] 7&SPf|©ii6*S:-«affifeTf3«feS*fc 
«. ^©M^&^T'#grr-5 0 £©»JMM±. fit? 
1M X* lfrblOn ma>KBV9&ltiF&M& 0 . 1 fi 

[0035] sjitcii, ±ia-J^asE?:^tin-r5fff©M 10 
^*s#ffc-r«. iip*>a3fc^T?sJ> 

[0 0 3 6] ISPga) T'^CJfc^-yScT^i— IfiSffittfifc 
[0 0 3 7] £©*BSW»fflHCl«S»i. ^jffiCttl^ 

;i^j^LhTfctt*u£fc fe-f , #aKctt 1*66 =e;ugl 
[0 0 3 8] ^&tt^ttlf8M£m (m«JKU^ 

^cinx-T. i?;i/n-x, t;i/D-^x-fi^t&t 30 
[0 0 3 9] ^tCli^TfflV%fe©i:|iJb-i& 

xm^ &Wr&, 3 ^ e> 6 ^;i/^©«B»*W3OTn?s> 

[0 0 4 0] *■©*£**: bT£B* OK) 

ii, ais^Hsi^ffi^tmtysuT, Tio 

[0041] ztDimm^icnr^mm^^t. m 

Wj {"JM #£b\ • i*i«3g=F©SLB3fc 

31) JSWM*3i$! (clear, transparen 

t) "ei(Sfe*feliBt^RfeT**. d©Ti02«^© 

[0 0 4 2] Z(D£o\ZLX. TiO2?:^2 0SS% 
T (water-clear) ) teWffi.VA'&WS&'t 50 
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Sit^TJS*. i©^®38Wttl4. 5B4%©Ti 
C^j&gfC&^T, pTS^f h;i^*BHKl?*oT9 9 

%jsun?*s (18 0° / atmm&immx-wfc) . 

[0 04 3] MitfHC 1 

[0 0 4 4] ffi&gft&tt. ^tc-fffifeJ;!)^ 

emK.it i 1 orat-rs. 

[004 5] NaOHSfflV^^tiJGST, T£££ 

it>*HC l y#»c#gt£*\.&*o£&'bl£ * 
© 3f -fe n ^> &aSW ^#t!8lfcK3fc*. 5 £ i: * WC» 

So 

[0046] fa6*©s^^;t:v##£bTv^^tg 
[0047] z.(Dmm^j^M^KMvxmm-t^ 

jfMt* Ti02as#3fofcHcBvv|§-a\ =e;'J^^ 

(mo n o 1 i t h i c) T& l J#&= 

[004 8] Bft*%ft^K:#fiE bT ^ s i: WWe»A^ 
x\ wmtrttfrr*. v > (wo 93/0587 

^|g^5 18 17 5-5) fcfflVNT, *»WlC(i£^*SE? 
& ff»ttffl P H*gH-Z»3c)tJC bT % <fc V \ 

[0 0 4 9] r©^y^'[*rmft^^>«-ftffiS> v° 

[0 0 5 0] Jt?SttS:{£<-r*Clfc*^l*nS«^, 3 

<d± jm**fmmxwg. mm) lx*x<.z.<d 

i: Al, Si, Zr, S n, Mg, Zn, Ce, P(D 
0 . 1 * & 5 0 jfJitCtt 5*630 S*%T'fe 

s. 

[0 0 5 1] i^^'&fflV^fe^gitt, 3©^S*?:* 

bT«VNS*^^*»«?{M^^^ bTfflV^S» 

<&ST&<. SQBIi*iS:tf-5©l4a*b<«iV^ 
[0 0 5 2] JKTCaV^QiWtt*^*: * *J#WJCa% 
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[0 0 5 3] 

eK^tm mash m&^yry-y-is&zf&fflssm 

614 0 OmLAtlT 8 5T:K.imrf&. jffift 
n>5*>-y\ im%'?>hJ]'33&Tf&nrtJ\/-7 OS) £ 

TfteSbfcIRS [d 60^=1- 5 6 6 g/mL-Zf*y, 10 
T i 0 2 & 13.8 3fit% (2 17 g/LfCfflS) £ 
J:rR8atH2S 04*2 8. 3 9Sl%*tU fbtF 
e S 04&-^rt&] & 8 0 4 mLAtlT 6 OTClCfltSfc 

tft^ftWrteWRT* 9 2x:<DSStc±#l-§„ z.om&8® 

zmzm 5 #fa»t£ ^t©*ts>**« y 

T3 O'ClZ^Mt S. 20 
[0 0 54] 3.©J:-MCbTfel5S-SfctB^ft2 4 4m 
LIC, 5^W(C ?If&m©¥#©tIS (2 0. 6 fi* 
% r®6. 2=e;1/^£) 5:^tl)S15:24 4mLiT 

0 OmLffl^t^tl). 
[0 0 5 5] Ti0 2 £34. 5 Si% diMI© 5 8 
%(C*SI3) , HC1614. 7ff°/o. S0 4 2-£2. 
7M*%fe J:tfF e & 1 7 0 p p nr^f -T<5 30 
h&32. 5g#S. 

[0 0 5 6] z: <£><"<-;*. h 1 0 . 8g$:^W7K3 2. 1 
« OSSIS-it*. Iffl r^gj li, Ti0 2 fe*&8. 3 
«t t>*H C 1 & 3 . 6 U LT#SC 

[0 0 5 7] ggj6ffi|2 (TiOS04^fefflt;T 
i0 2 ISD 

saa»cs)ws-es z t * (so 40 

4mL;d = l. 2 7 2 g/mL ; T i C>2#8. 2M. 

H 2 S 0 4 A' 2 3 . 5 T? & r> fc. 1 

fcRia»CbT, *UB*C7. 5ll%ffiNaOH&14 
0 0m L*«b, -e b TSftiff 1 * 5: 4 

[0 0 5 8] ?&^©¥#©?&g&^-r£i^4 0 0m 
L £_hfSM£4 0 0 mL & 1 O^WtC-fiffC-TS. 

T±S*UfciS»&£fill/T£fia? 17 0 OmWgHTift 50 
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[0 0 5 9] £©74;b*->T-3f«:£aLTJ5K:2 2BJ 

iaHR5ISS»S**ii:K;J;y, Ti0 2 S59. 8fii 
% (3BMB©6 5%C*fiiO , HC1&9. 8M*%fe 
&xm&6&-4*yt: 1 • 2 3 
^tnW (15. 6g) 

[0 0 6 0] Z.(D3r-t Wf)V 5 g^M^ZO gizmm 

limfflT'Sb y , Ti0 2 S»ll. 8 J: t>*H C 
lfcl. 9 4fiJt%*t*5. 
[0 0 6 1] fg$Sffl]3 G8*rfC«fcST i 02^®I3 

JD 

USSM 1 Kfotft^-^ h 4 1 . 5 g &±3z&Lfcift 
»4 6 gfcS^-fSi fcK J: y, TiO 2 &10. 8M 
4% HCU18. lJfcft%;S<}:t>*SO 4 2-£0. 9 
2fi*%^5t , T6fflBHRS:4CS"eS. Z.CDm&®)3 
4. 2 g&-feD7T>^{CAnT^7K^LT3. 5 

j8flf«©l//I/ (3 9. 9g) liTi0 2 ?:8. 9 
S*% HCl&O. 8 5M*%£ «fc Z$S O42-*0. 
8 9«*%#^1-§ D , 
[00 62] gfiT 2 4 H^KntflKf* tfcK/b^ <-h 

[0 0 6 3] Jti^SgfflJi (T i o 2 y;b©S^f®ffiig 

31 : ^H#S : ||2 4 4 8 6 8 3 -SO 

l\|>^5 U - [Ti 02&&J1 9. 5li% (12 1 
g) ^L^LTH 2 S0 4 $:Ti0 2 $:S^tCLTltl7 

f#%^t5l 6 2 0 g Sr^a-e 5 oa*%©7KSKb 

■^hU^i*»iT?ttfiplL/TpH7. ItCfS. HSfiit 

tff-r^o r©7-T^*-^r-dp [inttTi02&*Sj2 
8M4%^U J E-bTS0 4 2-$:T i 02«r2£«£JCl/T*&. 
0. 3lt%MtS] 4 0 0 g ^ 5li%i (T i O 
iZWm ffiHCl GS&BfcZtf&AB) feitftK (Ti0 2 

[0 0 6 4] TiO2*#5#&10fi*%K:fc.&,fc-5 

o r fffc^wic 9 # - 9 - v u r & ^ t y . 

[0 0 6 5] 

MK$:^i--2>^feJ:t>m®7J<T'T i 0 2 ©mS^5fi 
4%T?HC1©^^2. 5aS%lC&Si-iJC^gf 



(7) 



11 



5&» e> h c i 2 . 5 sa%tciwrr s©»w^riBT? 
*>*) . 

[0 0 6 6] 18 0° Zd»fir*fl9BBItfCd3V^T, UV 
-VTS^ Wb&l 0 ^©JfJPTilJSU -ttlS: 
EI 1 fC^I". 

[0 0 6 7] 3©» m***? hAfflKHJ(0« 

(4 0 0^e> 7 0 0 nm) Ir^WC^o-^y T i O2 10 

[0 0 6 8] sfeHHMXiflfe 

x&ti&B&bim om •■ */HC 1 ) 

i®5Bj£»CtS6V\ ¥*Sfi:&ttJ|&4. 5nmm 
&BI2lCa**-. * 
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* [0069] m&mm 1 xmtemvjvzm v&mv 

m^t-^^MitS 6nm^. 

[0 0 7 0] tfc^fcgtta-aT^&fcvJ-y T i Q 2 £ 
A B S EAftfeBfrPMfll&qft 

e>f^«ufe (^n© 1 ofc^B^^o^- 

;Ti O2& 5fi*%#^^i±^LT 1 olCti^J&S-ft 

ft*^ofe) ttjymmmmzo. 3 5w/ m 2 

©ffi8if!fi^ffiV*fcW«B^ (DIN 5 3 3 8 7 (1 
9 8 9)) &aW-Sii:&. m&MVfl'* 1 0 2# OR 
ft) #1 8# G!JiB*&JBV*fc*») IC-TS. Data 
flash 200 0 it-felt (A S TM D 19 2 
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